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(57) [Abstract] 

[Object] To avoid interference of a tool in approaching 

10 and retracting operations of the tool. 

[Solution] A safe boundary 19 where a workpiece 16 or 

20 and a tool 28 do not interfere with each other is 
created based on the largest turning radius K of the 
workpiece 16 or 20 at the time of machining the workpiece 

15 16 or 20, and an approaching operation and a retracting 

operation of the tool 18 with respect to the workpiece 16 
or 20 are determined based on machining model data and the 
safe boundary 19, to create a machining path. 

20 [0053] The workpiece model selection unit 14 has a 

function of determining whether to select a workpiece model 
having a shape approximate to a machining model created by 
the three-dimensional CAD 2 or to select a workpiece model 
having a predetermined shape, from workpiece models stored 

25 in the workpiece model region 4b of the database 4 based on 
the machining model data created by the three-dimensional 
CAD 2. 
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[Hi] *»W«t, X^^iiA^tm^Tcox^^^F 

9 SrflsjSU ^PX^-tvI^- RTf$:±m& 1 9 lcg<5 
^Tt!fc*PX*l 6Xte2 Olr^t-TSXJrl 8 <7)iiAlW 




[B*«l] 3^r/Uf-^^#iLT, Ifc&PX 
ft £ADX-r £ fc #><0 N C APX8l*C*5 -5 X^O^PX/^ 

WtB^nX«0*PX^«cfcv^TS9IBtft»DX«35S»i&^R 
i-3«HfcS^^T*ifE4»&PX* t ll«EX*4: ^* u 

Ettl^SrffiifcrSXS^ zm-tz^tz&Wib-t 

SiJPX^f&jtf&fifc. 

m*m 2 ] WEttinx««rlHWE$*fe <b #OiitJl5l£ 
ADXft(0^<DlElte«y»ffiSi: ft5**0[eli|te^£5fc 
a65xm^. 

MIES^ll]^^^^HftfSX*o^^^^^TtulES 
^X*fcmIIBX^t3&s^b*V^^*lHlft^«:*«) 
5Xm£. 

&^t-a-*£««£i-5«*«iE 

®^px/^^^^ e 
[fflt#«3] mjl5lfc^PX^i^[H]fe^ii:fc^#olE]^# 

wtt^iiite^s*^strE^px*^#»fffi^*3Jt-5#^ 
91 i E«oipx^*fl£/*;frSr 0 

[M*S4] Btrffit!WPX*^IllteS^fct#<0!Hl«E*h 

^n&EI|g*a^6TO«W»X4fco**BlcfeWS#as 

£ ti^iM^ b ml lEtfcdPXft *ra*-T 
^fe^I^i, ft#t 5 r i 1 l B 
itoipx^ffc***. 

[M*K 5 ] we*rapiwc»-t-* JlPIK: ct o -oh s 
< tts«re«aipx4bSr(si(E**fc #oi@HE*«^iia 

UTllrESc*«J»©ta[|l*:iCft4-*5Xa, fc^rrs:: 

t trw* i Efi^ttx^^ff/dt&fe, 

6 ] WEX*o*px«**sTOESc^**«t 9 
S ttT v ^ S d^WWr U BSEflPX^;* coffee 

[fi^« 7 ] fufB 3 SCTG^-TV^- * ^ CO 

XttW3fe*tt©*»*^*a«i-Sd»«:W»rrsxa 
£*TU r^X^T'il^^tt/cHulS^PX^tC^t-r^Hil 
Eft±#ff*fMWS i <t <^ 1 !B*c<D 

JUPX/<^^J«^?£o 

Jtox/^^^^jcisv^T. fiSEflpx^^s-'^-ctfr 
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9 ] CAD {c*5^Tffr£ * ttfc 3 #Ctc^t^ 
«FEt^PXft(OAPX^JCi3»tSl)JE1^PXft^»»^M 

^S<5v^r«rEaaDX»i:mEXA^iST#U*v^^ 

bSe 3 i^7t^/^f— * &vmm$:±mmz.m^^T$i} 

E^PX*(c»i-SfflEXAo5tA»fP2Stt/iSff»fPS: 

tt lulS^PX/N^ Srf^ja-T 6 tiBOL'<xfttf&WL t , 
SrAibfc^tSriRRfctSCAD/CAM^T 1 ^ 
[8*«10] WE5fc*«#ffrt#«f4, iiulEStfDX 
WSrlsHES^fc <t # <Dl9Et^PX4feO*^<DliItettJ»ffi 

StrE**IlIlE^S&t5ffiEX*<0*SJcS^v^xWEtt 
JbPXft t iuEXA £ AST* bft v^±ft IfiHE^S*** 

**5n«B«rllWEft*«Jf-t It^^^^MI 
D/CAMyXrA 0 

1 1 ] «fESc*ss#ffdi^«W[, iuEStfnx 

ft £ mis * -frfe £ # co ©^fft^r ft I-** ft 5 iiulSlfctaXft 
!WEl^X*o#llrffi«c^»t5#ft^#t**5S± 

t(OCAD/CAM^7\ 

2] iKrE£^JMfc*#«fi. «fE«iPX 
ft £ [Bits $ fc £ £ <D [Bj £ «^ ft (c & tt -5 fu Xft 

'^E1^PXftO#»f®^*5»tS#3c^«E#Sr*«)SS^ 

WEt^X**fi*-f-5«±»#ffi*r*aC)6Sf±«ffffi 
^0 Sr«^fcrt«r4W»^r*W**9E«<0 
CAD/CAM^tA, 

3] iSEtS9iPXft^^i-6^pxtcj:or/j> 

£ < ft £ atEttftp xft i mm s * fc t # co \z. m 

Sri^.fc^t«r!»«i:tStl*S91EfOCAD/ 
1 4 ] WEX*^PXlS^^fltrES^«E#^ 

tbrv^tffflE*px^'^o^jc»s*PXj®^K^ 

50 a. ^fx.fc^^»«i:t5«*99E*OCAD/ 
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CAM^fAo 

im&mi 5] mms^^j^f— fic&^^xz. 

f(OCAD/CAM^fA 0 

Ml 5<^9^V^tU^>l^|B®^CAD/CAMiX^ 
7] CAD lC*5l ^Tffrfc £ *Lfc 3 tfCjc^ 

/v^— * «ot c amm <t o tt*DX»£inx-f- 6 * 

S61H^X»(0*DX^^feJt5ffilBBlS^PX»0^»^M 
K:*<5v^-c«rlBlBniX4fc t lufBX ^ fc as^FW Lfci^Ste 

i 8 ] ? *>^t tit* i jse* 

[0 00 1] 

ONC^n^^^ffr^Cffifrtf, »fc«*px*i£Xft 
t IDiBi- ^Ncyn^i^ «rm*1" 6 fc <om 

X/<*flsjft*«fc* r^PX^^cS^^TNC^n^ 

^Mlit/cCAD/CAM^ri^, NCAPXv- 
[0 0 0 2] 

CAD/CAMv-;*7^3r/BV\ 5fci\ 3 ^CADC 
^V^TKp 0 a^I^ft^^ToT^OMp a a^3^7C^^X- 
* £ffr& tt 3 C AMlCtfo 
[0 0 0 3] r 03&7CC AMT-fi. 3^tcCAD^?) 
O 3 ftTC^^x — *£g»t£<*: £ fcUlNC;&PX<75&# 

|cS<5V^TNCXf^«(OX^(OAPX^^^filcU Z<D 
1)UJly<^ *>b«-«N C#PXtKK*t/E LfcN C >^a ^7 ^ 

[0 0 0 4] NCtotSU 3ft7cCAD/CAM^ 
fA^f)f-^^>^7A^ILTNC7 , D^7A^ 
I^NC/p ^7 A^oTttIl5^t 
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5*DX£r3IJS-r* 0 w©NC3&DI«tt! «lx.tfX*S:4 

9. -tte>ttSr|^«F^#J»LTtt»PXW«rj(lPX 

[0 0 0 5] ^Oj:9^4#^ittMSofcNC^ 
X«"Cfi, «*PX*«:lH](s*l3:/£3&s^XASrApX^^l2: 
fi6oX»»S*T«*PX*S:*PX-r5as. WJUT.%Q(Dty 

/0 [0 0 0 6] C<^J:5ft4tt^±<ott»Sr«FofcNC*p 
X^jcMi" 5 tfe*PXft £ X ^ £ <^R$£leli&-f 5NC^ 
n^A<D{f/&^?££: &\?L&Afflmfcl3\,^xm 
x. B #fifc: «fc o r X *<OJ5*f US $ SrKSi" S^MfeXt* 
l«Jtett31l9*#i*b*v>3(lii*PXffiOXA»»*i5fe (sp 

[0 0 0 7] 

[#W3&s#*L«fc5i:1-'5W@J JitB# 
NC^ci^^A^JSfc^jfe^tt, *PX-r-5mjcr>^DX#? 

(Uttt^/i") o^$r#iSbrv>/j:VN^:ie)(c, #pxm 

20 fe^^OXJ:<OiiA©f^^CfcV^TS»PX^OXA^T 

[0 0 0 8] X, X**r5PB»»i-S#tt"C«t, HHEL 
TV>5S^PX^^O^i5^(DXJr(D^^^"rSo 

[0 0 0 9] ^^J; ^ft^PX^^CDX^CD^i^ft^S 
fcfcfc, ^SUftlOX^OalA^^J^^X^O 
36»f ©SE)«*:«^^KS Lft tttttf ft ft v\ 

[0 0 10] *^T?*»Htt, XJrfOilA^ffibf^T* 
^XA^8^SrIsI5a-C# S*PX^^f^**«feSr««-r5 

jo [o o i i] #$s9§tt\ xAoiiA^ffK)ft-eo 
[o o i 2] x, *#wwt, xj^itA^tflMtr-co 

Il^f ^^rlEliT^ 6i)0I/^ $:Mt^ C AD/C 

[0 0 13] X, X*(OitA^aS»fttf^-C<D 
XflrfO^Pj^^rlHjj® Lfc N C*PX^t?# 6 N CAPXv-^t" 

[0 0 14] X, X^coitA^tf^tT^ 
[0 0 15] 

* 7)W X -f 6 fc i6 O N C J P Jim l H *5 * 1 5 X ^ P X ✓ < ^ ^ 
ffjSi-S t>OT% »*PX^CD*PX^jC^V>TflyjPX^3&5 
^iibtc^-r SSSffl^S^T^px^ tl*k u 
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[0016] ±tzmj:s<*VEf&jjmz, «ajnx««r0(s 

[0 0 17] ±ia!JPX^<^f^J«^ffitt % lfc(JPX^£[H]I|£ 

£ itfc t # o rpj t-** tt s W)u <d a "c <o 

*^#WftB^»t5#S^«E#Sr*«)-5Xai: Sr^r-T 

So 

[0018] ±!Eanx^*ftafc#«fcfi x ^jpx^^ih]^ 

#HWEs*SS:*«>5XS^, rixfe|aME*a36*&«JPX 
«<o*»fffiJ-*5*tS*S^«ffSr*«)SXS^x Ctib 
^*»*^t!»DXW«:ft'&i--5Se^*»ffiSr*:ie>5X 

at^w-r s e 

[0019] ±i5JUDX^N-^^^fi > tt*nx»{c»-r 
S*PXK<fco"C/hi* < ft*tBniX*tlHHES**:i:#fl!> 

[0020] ±E»x^^ffrtJ6rfttt, . XAoflmsus 

[0 0 2 1 ] ±|2^PXx<^ft^j£fi N 3#.7c*y*^ 

5**«r*lllrr6xa«r*U - (D?MX*m$ltS fttLWn 
X4*K:*hf55fc^«#*:f^*+6. 
[0 0 2 2] ^(^^NC/n^^AgijM^ 

ffitt, ±ie^px/^^^^&t-^v^. jpx^^icx 
/&-rsxfM£^i-So 

[0 0 2 3] ^Cib^CAD/CAM^rA 
II, CAD m*5 V >T fft* £ frfc 3 &7C^tvI^- ^ t-fe 
oTCAMCJ; «9tfi*PXftSr*PXi- 6fc«)ONC*PXfl!l 

*PXl^#^cfett5t!»PXfto»»^rafcS^v^rt^PX* 

*PX^tc^t-5X^<051Aib^t5a6tfSbf^$r^LT 
*PX^«:fffi!M-«*DX^^ffrit#«i:, £{fgx.TV> 

So 

[0 0 2 4] _hSCAD/CAMv'^7 L ^^^#^ 

TlfctoX^ tilt Uftir^Se^ft|5HE*aS:*ae) 
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[0 0 2 5] lECAD/CAM^r^^^Mf^ 
fifc^Sfi. ^DXft*Il]te*^^t#OEItett*fi3^fc 
ftS^PXftw^WBi^^lHlte^S^^^Slslte^S 

nite^a*^a*px*o#»f b*c*3 »t s &&&mn 

[0 0 2 6] ±ECAD/CAM^tA^^#^ 

[0 0 2 7] ilSCAD/CAMv'^r^H ^PX^J 
*£*f-rS;&PX{c JzoT/hS < ftS^PX4fc£Ie]i|te£-fr*: 

20 [0 0 2 8] ilBCAD/CAMv/^T^Ii, X^<7>#P 
X«A^*±«»^JC«*StLTV^536»Sr*JKU. &± 
*ff^^|»ftStLTV^^PX^^O^^»6APXia 
/k^#S£:{iI;i-ci^So 

[0 0 2 9] ±IECAD/CAM^rA(t 3^7n^e 

So 

[0 0 3 0] ±1E&C AD/C AMi/^^Afi s #PX^° 
30 *\zm^\,^XN C#m'tZ>1tlt><DHC'7ri 

So 

[0 0 3 1 ] ^^gP^tC^^SNC^PXi/^xAli, CA 
D td^rm&^frfc 3 t^^J^f— 5 i-t£o X C A 
MtClJ: t>«WPX*^*PX^Sfc^O*PX^iS^S 

<0T% ^PX^^DX^(C*5(tSSyjPX^<O^^P^(C 
g<5l ^T«*PX* £ X A £ &=F» L&V ^ jc±***Sfpj« 

Stt, -os^#^^v>r^tufcApx^^tc^< 
40 Ncyp^i^if;iT^So 

[0 0 3 2] *»W«c«teSE«jBEflctt, ±E«0&PX'< 
* ffaSfcfrifctf) ^ ci ^ ^ £jE« L T lo So 
[0 0 3 3] **MfC«fcS1Btta»fi, JblHN C 

^^AgilJ^^cr)^ p o>/^A^i^iturv^So 

[0 0 3 4] 

[!8B©*K©^ffi] (1) i^T. *«W<o|Bi ^Hifi(?5 
^«Cov^UffiS:#^ UTl^^-r So 
[0 0 3 5] m 1 Ji3^7cC AD/CAMv^^rA^l 

50 [0 0 3 6] 3^CAD/CAM^r^lH 3^C 



-4- 



(5) 



#M 2001-34318 



8 



CAD 2. 3 ^CAM3Mt-^^-^ 4 Mit 
[0 0 3 7] I(7)3^%CAD/CAMy^ris 1 

C^n^^^ih— /<7(C^ #f-^^y^TA (D 
NC) 8-l-8-nSr^LT#lNCjPX«9-l- 

[0 0 3 8] 3&7tCAD2te s t^^^ia^A^ 

~T 3&^vvu (J^T, APX^-T^ufc^i-*) ^px^e 

[0 0 3 9] rco^— ^-<— ^4»i, iPX ; ery^4 

a COtolC. b , IItfW4 c % flP 

Xgfefl=««4 d. 3c^«Effffi«4 e, ADX^^««4 f 

[0 04 0] aW^T^HHtt 4 b ICtt, J-tbfetb bfhtc 20 

iDi^f>f-^, ^nx^sftia-rsHu^siw^jfcsffii 
x. tf eg * a-^ r a* <o nm* ^tv^-t - * a* Gtt * tt-c V * 

[0 0 4 1] ia»a««4cCft 3^%CAM3- 
o^--< * <Z>»fft;L «fc o T A^J $ tl% #N C APX^ 9 
- l-9-nte:Sl?)«'»tbtt5«"XA0W«, MittfX 
*<7>«S#l;tfcfX*ra:<E> 4 0 V'y y K5 /K X^ 

*gR : 2 0mm, J]^: : 1 5 0 mm, ifr/V#—&t££ 

[0 0 4 2] flnX2M$1B«4 d J^Ji, 3^CtcCAM3^ 

tf*PX>"?^Sr^tt-rSx— * £ LT^PX®, #PX;£?£, 

inx/N o ^ogjtt*fe, *ox«r«o9JHoa6 9EBt, xjyt 
«9~i-9-n<?5*j»oiH]<teft. mmvmst, mm 

[0 0 4 3]$4«»S«4elCll, 3^CAM3(I 

fei/^T^$nstsanx*tx^i:^T»L*v^^* 



( = K + R-hV) -e**5P3«ffiS:±1BSc±**l 9i 

[0 0 4 9] ft*5. HKJCfflV^SlHJte^SStt, wCOlHl 
«5¥& (S + a) rolfta«^Iftl8(0 

tt«lH]$5^flSfcJtT*fi. X^l 8 T^lfefrPX^ 1 6^ 



50 



* [0 0 4 4] ^3PX/<^®^4 f fCfi. 3^CAM3|: 

*5v^f^fifc*ixs*nx^^asiE«sn5 0 

[0 0 4 5] mnzfn^f^^^A gldtt, 3#c5tCA 

7Aas^fciE«*jh/ci^* 0 «*PX*coj[jnx 
^«cfc»t5^PX*0»»SM^S<5v>TSa?PX4*tX 

ftffXt^JKrf »fp«r*« LT^X'** Srffc«i-3*1X'< 
6fc, ^DX**lElte$^fc^^<o«aPX4fc<0*^|Hl 

^s&t/x^^^s^s^v ^««ipx« fc jLMct w*f» 

*£RfS®5r£^*#fc LT3ft«>5iPX^^f^j*^^n 

[0 0 4 6] H3l^3R5cCAM^«tB^ny^B|^ 
■f. 3^5cCAM3fi, 3&tgCAD 2Tffr&£*LT^ 
-^-<— *4<DjQX^/l^4£4 a fctE«S;h/rv^5flP 
■X^/W3tU*X*#««4 d{CE«*ttrv^*PX* 
f*arSi*Bi»9, -tb^APX^e^/^t/^PX^lc^-^v^ 
T*PX^fcffri£rS«tB*:*i-5t©-C. 
H 3 tc^*r «fc 5 fc»^#lK#f^fifc^« 1 0 N JDX^^fpjjt 
fill, S^ttfUil 2. lPUItARJt«l 
3XtWtt**^i^S^«l 4 0*«IB«r*UTV^ 0 
[0 0 4 7] :^HSiMM^10lt 140 
^M^ — bf^SStt^iPX^e-^/H 5^t>^#^^y^ 

*px%) i 6 fc H) 5 ©»X/<;*flM»IW*fc fc^-ric £ 9 

(d, #tfjPX$&l 6<0*PXB$jCi3^5aaJPX»l 6©» 
ami 7+*t>*>X(*«riate*fc4:bTliI<iS-e:fci:#«> 
^KW^iaWl 7^36<5V^«iPX«l 6 fcX*l 

[0 0 4 8] Ji^ftlCfi, a^PXWl 6SrXttS:[Hltett 
fc LT0(5£i*rfcfc#O*fc&PX$5l 6fO*^OfUte!W 

f8l0-li, ^Oft^cIsHE^SK. IA18^S 
R^^iry h«VfcX^V^T*^X*l 6fcX^l 8 
fc l^t£^$:±tj:mm¥'& S 

-0) 

« r z> *s* tt a s a a* e> r*fc 5 . 

[0 0 5 0] JPI/^iSfgllll 3^%CAD2 
0 -Tffffifc SftfcSfc^E* 1 9 |C»<5V^T*ttnX4* 16C 

[00 5 1] s?^»ff*{k*ift 1 2 t^APX^ 1 6 K 
^5S0H'J*PX^J:or/h$<)fcStSa»PXftl 6?rX# 
SrlsHtoiW fc ITIh]^ ^ -tirfc fc # W|g|i52|MSKlciia LT 
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[0 0 5 2] MJLm&Wtfe^fk 1 3 te, X^r 1 8 (DMJL 

[0 0 5 3] i^f^M^14|j:, 3#CtcCAD 

3^7cCAD2T^^^tbfcAPX^-^/MC5£cPb 

[00 54] ^h^Ptyt6ll 3ft7cCAM3t 
f^^^ttTt^nX^^^^rgJt^^ , ^co^PX^^cS^^ 
TNC^PX®9- 1 — 9 - n^NC^i-^fc^cONC 

[0 0 5 5] NC^o^^Aif— y<7i^ ^^h/ni? 
y** 6 TM^tNC^n ?7J±7*—?^<—* 5 KIE 

7=7 A £#3lN CflPX^ 9 - 1 — 9 - n D/cNC^ 

~ 8 - n £rii tt#iN C^PXffiS 9 - 1 — 9 - n fd^ft 

[0 0 5 6] ^tcX|BO$D<^^tLfcNC^PXi/^x 

i^^CJ:5^PX/^ 0 ^^CO^^OV^T. 

H^PX^4tt (XYZ#, Kh)«s*A) ^ofcNC^IPX^ 
9-1 ^ffiV^T^T9a^^OV^T|I]6^^/[g]7^C^-t-*P 

[0 0 5 7] $fei\ 3^CAD2TU ^^^^"#1 

^4P^C0 3^7C^7^/^-^^4 a (ClfElt^n^o 
[0 0 5 8] 3#C7cCAM3te, ^x^^#2iC 

K^J; ?K^M^A (X, Y, Z) £|£A£-r5 0 
i-ftt>^ ^$cJ£#^A (X, Y, Z) <DjpjU££G 
(0, 0, 0, 0) t «#PX^16te\ #G-G' 

xj^^p 1 (0, 0, 300, 0) <D&mmm*7F£ti 

[0 0 5 9] 3^CAM3lC^tT, ^yZf 

#3^^v^T > ^co^i^j: or nc£px$s 9 

- 1 iClfc V ttV) hthZ&OLMc 1 8 <Dm». WttflA 1 
8cr>^H^Jxf^Xfl r ^^4 0 77^^/ hx>K;/K X^ 
^£R : 2 0 mm. J}& : 1 5 0mm N l^fr if 
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[0 0 6 0] #ctc x a^CAMsii, *-rs>:/#4ic 

[00 6 1] nr-e, il^Ty^MMt^ot'fc 
tttf, 3 ft5cC AM 3 ©S^T/Hl«#g: 1 4 (i, * 

7*— 4 rt0X# i E-7Vl'fljK4 b d^^J^L^E^i 

70 [0 0 6 2] r^^-^^^nyc^^/W^)*^^ 

16^1 ^»C±oT»«SixSfc, 3feCAM 

3 1*. 61C*5Vvt* E^ftO^JPX^ 1 6 £ 

^x<— ^ 4 rto^W^T^HjMU b #>bi5L^fcB-f e 
[00 6 3] 3^CAM3£OS^#M^ 
10lt 7RXf# 1 1 ICtSVvC, lEUJ&tfUj 

5 IC^-T «fc 5 K^fc&PX^ 1 6 *X$&&\E\1fcmt UXlHlK 

T^PX^l 6tIIl 8 £a*^*Lfe^K£*JM 9 

[0 0 6 4] fc:Jb\ 3 ftjcC AM 3 O^MM^S 

#PX$j 2 o i: o^-^ir ^ Mv t tt^^if^ t ifiXJi 
[0 0 6 5] 1 9 offr&tcov^ H 4 St/El 5 

o-ifi, ifcfjpx^i 6 &xmznmL,tzt$<Dmi>m 

V\£D. i-**>*>a^X*l 6«rX*k«rim<E*lfc4:bT[Hl 

[0066] mc^ &&\3\m¥mm»^& 10-2^ 
{i:v^cg<5v^T^fe^JPX^l^l 6 <hxjri 8 taHF^Lft^ 

Kc^*lHH5*as (=K + R + V) ^XI2^(1)^^©: 

[0067] ^tc, ^^*#si»#a 10-3lt 
[el«E¥S8t»4^ 10-2 J: 9 bixfelalte^a S 
(=K + R + V) 'C»*5n«a5*r±15Jc*«JH 9i: 

[0 0 6 8] |?RtCfflV^lsI«K^SStt, ±|E<0 

*P<IhHE*S (S + a) IOo«dfcm*18 
Offi«Sr«*DX* 1 6a^^^H■TV^^ 0 

[0 0 6 9] iRW^^SriKa^Ufttftttf, 
3^7cCAM3(DSW^e^u51t^^^ 1 4ti\ ^"T 

/^-^ LT^^^ lC^i-5o 

[0 0 7 0] ^(D^^^^^tt/c^^x/^^^b 
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(7) 

U 

tl&t* 3 ^CAM3fl ^<DWWX.%Q2 0 Stx — * 
* 4 ftO^-^yVU^li&4 b A»fe«E^ttli-. 
[0 0 7 1] KkiC^ 3 &tcC AM 3 © Sfe*«#ff*^« 
1011 ^fy^ff 9tCfcV>T, ^"-<U— *<D«MtM£J: 
otjJDI^f^ 1 5 £ r^OI-^yvl- 1 5 <7>7f2:Rl;ig@fH 

[0 0 7 2] *>C[iHE¥&Mll#A 10-111 

eWA^S^oiEl^K (G* -DMoSgJKi) 

[0 0 7 3] #Ct^ S±lsME^E«*^a 10-211 
ft*@K^K, X*l 8co^^R^U^^-^ir^ h 
ffiVfcX^^-C1&»PX«&2 0^:111 8 iflH^Lttv^ 

[0 0 74] #C1C, 1 0 - 3 H ft* 

EI<E¥««Jl3«l 0-2«cj;9^^btLfclHHs^s 

^£5R1^©£±lEft*:*#l 9 £ Lt*»5o Z.<D 20 
ft***l 9 11 X — ^^— *4rt©jc£##«g64 e 

[0 0 7 5] I|Cffll^0gMSIt _hSEtf> 

[0 0 7 6] »I«,«Rj£#ft 1 3 tt, XT-V? 

ff 1 2 — # 1 4«:SI»?3gU X*l 8<0*PXJDS7£P 1 

(0, 0, 3 0 0, 0) mt#i9^:K$tix 
V^rt^JWrU ft*** 1 9^fc»**tLTV^tf*n 
I/^^M^^6o *DXiS^P 1 (0, 0, 3 0 0, 
0) tfSft**#l 9^Kfttt*Ul roADXZl^P 17)S 
ft***i 9»k:RSSft5S-c, *PI«jSlwe*fH: l 

3J1 x^-y^ir-v 5 rjpXjR^ai^— J ^Hl^/lT 
5„ 

[0 0 7 7] 3ft%CAM3iI^lt, t^U- 

^^»m-<tf9»Dx^^co^ai^A*$nso 3& 

^CAM3(1 **ryZ?# 1 5fcl:f3V*T> J-^U—flc 
■fc 0«ffA**tbfciOX/^fPfiI£<0««, Mx-HOWX'* 
**fem-tZ>y*—<? b L-C&OXffi, *PX2f8;, #PX^;* 

X*JKrtS U*rife, $e>(Cfi#NC*DX«9- 1-9 -n 

[0 0 7 8] »cm % ini/^Mf^nn 

# 1 6~# 2 O^^T, 3^%CAD 2T*^J5ft£;ft,fc 

JnX^e^w^-^^tKft*:**^^ 1 0 -cm* £*i 
fcft*** 1 9 ks^tkapx* 1 6 (cM-rsx^ 1 

8 605tA®)^^a6»f UT^PX/^^ SrflsjM- 

[0 0 7 9] Jfe1\ JRaffdtUfcWW^^U (^DX 50 
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72 

1 6 t£#i"£;frPX^;*<Dffr&f£O^T|I]5 ^#it 

[0 0 8 0] APX/^O^JCfcfcoTJ^T<7)#^P 1 
— P 6<7)^$r*T? 0 
[0 08 1] 

P 1 : flPX]R;Kffi« (Home) 

P 2 : P 3 $rll^^ hA-T'ft*** 1 9±JdSj»Ufc 

P 3 : «JB»J^^M*6fl[« 
P4 : ^J^W^^Tffig 

P5 : P4M^ hA-T-ft**#l 9 Jbld&l^ Lfc 

p 6 : fc<Dmm*mm*&±mii i 9 -bkiaif u/tt> 

7 h £^T_bi?ft***. 1 9±0«JBiJx^H*ftffi«P 3 
— NC;fcPX$$9- K04*ftSr»»$-ti:5 0 

[0 0 8 2] APXH^^gP l^f)P 2-^<£>X*l 8<£> 
»»fl APX^O*W<0»»tftt», ^cO#-^t)ig 

ff-e»»i-5 0 r<^i&fc:ib^T i bX:fi:i 8 tft**# 

©£0^?#^#ii;£;Jx6 0 ft*^ X^l 8 0^1frc£>fc£> 
Jd^ffii-iffiaffltt, (X, Y, Z, A) -CfcOs pi 

Pl (X-0, Y= 0, Z = 3 0 0, A=0) 

P2 (X=P2x, Y=P2y, Z = P2z, A=P2 

a) 

[0 0 8 3] m?-, *PX^f^fifc#«l Itt, 
# 1 7K*5^T, hl?3:T±TWJHiJ^HI*&/SP 3 

*-ex*i 8 & 

[0 0 8 4] ^P2d^WJ/^»^P3^I*l 

1*1 8 

[0 0 8 5] ^<Db%<DJLMl 8 <D&Wh<7)tHb\£m$L-r 
Sllffili, ZT'fc^ P 2 2fctfP 3<0Jffi«ffifl 
P2 (X=P2x, Y=P2y, Z = P2z, A=P2 
a) 

P3 (X=P2x, Y=P2y, Z = P3z, A=P2 
a) 

[0 0 8 6] MJXxflFtiL^Bkl 1H xryzf 

#18lC*3t>T, y7h^7ltI*18WJ^ 
BB*6ffiSP 3d^«JB'J^^»Tffi«P4^»»$-fr-C« 
JPX^l 6\z%t1r2>®m&ft5o 

[0 0 8 7] ^(DWWJC%J 1 6 fc*t-r*ffllMf4. 3^@,ig 
St^^f^^OB'J^I? jiaTX*l 8^r^B'P^^P^ 
^tP 3d»b9)BU^^»Tfl[eP 4—^lft^ii-^. 
»»tpo^^^n *px^^costtt^ft#i-5 0 

[0 0 8 8] rOt^OXAl 8(0j»»(0fei?)^ffi-r 
§l«ffitt^ (X, Y, Z, A) T**><9, P3^tf ; P4 
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P3 (X=P2x, Y=P2y, Z = P3z, A=P2 
a) 

P4 (X=P4x, Y=P4y t Z = P4z, A=P4 
a) 

[0 0 8 9] iDI^M^llll ^"ryzf 

1 9^t»^^TfiiP4/5^^P 5 3;T^®b 
[0 0 9 0] :(0»^HTftfP4)5^^P5*T 

xai s^fbte. m^o^^^g-c^tbbrx^i 

8 ^k^m^ 1 9 co^£T\Ltf 6 e 

[0 0 9 1] ^(DtZ<DT.Ml 8<D»Ofcfel:W 

5Jffi«ffitt, z P4MP 5*>ffi«!fflrt\ 

P4 (X=P 4 x , Y = P4y, Z = P4z, A=P4 
a) 

P5 (X = P4x, Y=P4y, Z = P5z, A=P4 
a) 

[0092] scjc. aix/^f^ji^a 1 1 

[0 0 9 3] :(Dt#^IIl 8 (D&WXDtlfiKmtiL-t 

zmmm** (x, y, z, a) pswp6 

P5 (X=P4x, Y = P4y, Z = P5z, A-P4 
a) 

P6 (X=P6x, Y=P6y, Z = P5z, A=P6 
a) 

[0 0 9 4] WT*. iJOI/^MfSl If*, ^"ryf 

ft±#JH 9±^WJ^i»f P 3-NC«»9 
- 104^?r^iib^-y:5o 

[0 0 9 5] EJUtO <£ 5 tC^PX/^^f^^^lS lilt * 

r^DX/^O^^^T-r5<t, ^ry/#2 0lcg 
oTII 1 8 Sr-f-ig 9 5SST*iDXlg^ffi« P 1 (Clf 0 
[0 0 9 6] I^<b#OIIl 8 (D&WKDfc&lC&tiL'f- 
ZmWMtt. (X, Y, Z, A) 9 x P5WP1 

P. 5 (X = P4x, Y = P4y, Z = P5z, A=P4 
a) 

PI (X=0, Y=0, Z=3 0 0, A=0) 

[0 0 9 7] ftlC, 3i^7cCAM3ll ffr££;h,fcADX 
$:r - ^ 4 ^^DI/^H^ 4 f ICfBtt-f- 

£>0 
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[0 0 9 8] hr/p-fety-fr 6f3\ 3ft%CA 

M3 T'K^tf-^^^ 4 rt^DI/N B 7^4 f 
{C|Elit$ttTV^5APX^^$r§:^^i9. CO^DX^^Ic 
g^\^-CNC#PX^9 - 1 & N C®mirZ>Tzisb(DN 

[0 0 9 9] NC7*n^7^<7li, NC7 4 

A£rStt&!9 , :ONC7 i D^7A$rNCtei9-l 

8-1 ?:iiLTNC^DX^9 - 1 K^ffi-TSo 
[0 10 0] tt, NCtol9-l fl, NC/o 

^7Al:aoTiAi8S:S»Jt «*px«> 16^ 

^PX LT^m^- tf y^fi$rMt5o 
[0101] — U 8 &uqi] 9 Ui^i-gE^***^ 

(Ifc&PX^) 2 0tC^-r^^PX/^ 0 ^O^^COV^T 

20 [0 10 2] kZ.*>X\ NCKi9 - 1 \c£ ^S^JPX 
* 1 6 ^r^^WoX-r 5 £: . C (PijOHiJJpXfc: <fc o T$d7PX 

[0 10 3] t£oT, Siiffjft^l 2£r®^£ 
it, 2lcJ:ot«JB»pil;:ffio 
T/hS<45iHlOI*l 6Xfi2 OOIMJte^Ktcil^ 

[0104] ^(DX b IcXieffc 1 (DmM<DMMlcte\,^x 

tt, 'SBBIXftl 6Xfi2 0^*PX^C*5»tS«*PXi»l 
JO 6Xtt2 0^*^C<OlH]J|E^@K^S^V^tSHlPX*l 6 
Xf* 2 0 £ X^ 1 8 t ^mi^^^^m^ 1 9 «rf^J* 
U *nx^yi^-*ftu**flWM 9 tci^^^r^p 

I^16Xli2 0 tC^fi-SXJr 1 8 (DitASl^^ff 
■6fP«r*fibTaPXx^Srffj«-r5o-c, iOXIMMi^ 
COX 1 8 <oit Aftftncfev^TtSHJPX* 1 6 Xte 20 — 

coxjri 8^Ti^$riHi3^"e# s ^omiBtt^ssaiDi 

« 1 6X(i2 0— <D&m*P<DJLMcl 8<Dffimh\B\mX 
4$ftcDNC^PX^9 - 1 £/B^T££fc®B!l*PXT' 

£ £#PX/^ £rffr#-C# , ^ rtl/^ d» ?>#«n cm 

40 X^9- l~9-n(Z)#NC7 P D^7ASria«(cM 

[0 10 5] ffioT, d^5*PX^^J«<0^n^7 

NC/P^7Af-^-<-^ 6 £rfS«i-*Ltf, 1118 
^iiA^tf ftfET^X ^ 1 8 co^F*S:[5jiBx-# * *PX 

tt>lC, r^CAD/CAM^f^H^lNCtoR 
9 _ ! _ 9 _ n SrSMdE-rtttf % II 1 8 <E>itA^2Ktf ft 
{tT'COX^l 8<7)^?££®5&U7tNC#PX;^T*#5NC 
50 tov/^7 A^r||Jir*# 60 
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[0 10 6] (2) Tk^&Wcom 2 <nnM(nwm\^^ 

[0107] -a^m 2 <DnM<Dj&mn. ±mm i <omM 
&xf&±mfn/&¥m io~5 <D&mmz 

[0 10 8] r^>5*>lsHE*S»3*^lfei o-4it m 

1 l^i"<t 9l-tSaJDX^l 6Xli2 O&m&Zlttzk 
#<O0(EttA*lRj|CfeJt5«HniX*l 6 Xte 2 0 <D#|£r 

[0109] £±»#«JMMg! 1 0 - 5 tt % nite^ss 
^Jd^PXft 1 6 Xtt 2 0 <D£-$r® 2 l|Cfe»t6#Jc* 

[0 110] NCya^7^^5 
A^fR)^*5Jt6Sd)DX*3l OCO^gfr® 2 If© 

ft 1 6Xli2 0cO^^fffi2 1 ICjotf 2 2 

[0111] n <*> J; 5 fcSfcfeSMra 2 2 «)fp«#««:« 

Mil 8(^)JiA«!)f^JC*5V^«araX* 1 6 3U*2 0^ 
^X^l 8co^F*SrH]2g-C#, ^o0gut^5ttl 

4tt05NCiDX«9- 1 S:fflV>Tgc±JC«JHll*PX-C 
£ SttX^* £ffrsifc-?# % r <7)^PX/>°^ ^c>#iN cm 
X$£9- l-9-nW«.NC/n^7A*e»«|^ 

[0 112] ffiot, d^SiPX^^Of^fifcO^D^^ 

NC^n^^^-^^-^eSrJStti-tbtfx 1*18 
^aSA-^aSffib^-CtOX* 1 8 0fl^£laIiB"C£5*DX 

£t>tC, C(0CAD/CAM^fA|C#iNCjjPlI 
9 - 1 - 9 - n Sr«tt-ftutf , X* 1 8 ^afA^Jf M 
^-ecoxH 8 0^^rlH]3^LfcNCJ!jPX^T*#5NC 

[0113] o) m^^m<Dm3(omm<Dmm^^^ 

[0114] :^3^t^iii XIE^ioHM 

fi8:io-6, &±9tnmn^& 10-7 Rxf^m^ 
mmx^&i o-8<o#«tB£WLfct<0£fro-c^ 

[oils] ^(D5*>IhHE*S*»#«i H 
1 1 lw^i"<fc 5fctft*RX% 1 6X^2 0 ^E^^^rfci: 
#CD(HlK#A^fRj^*5^StSAPXft 1 6Xfi2 0CO^ 
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7(5 

®2 l-C*0#[B]te^Ra^:^«i!>5«ife^UTV^ e 
[0116] «£ftJMK*mR: 10-711 EME¥«tt 
1 0 - 6 fC X V 3&£> P>n*:#lEH5^SR a 
2)PX«3l 6Xfi2 0(7)#lri2 1 lc*5Jt6*^^e#Sr 

[0117] 2fc£«#BK*¥« 10-8WC, se±*# 

»*#©2 o~ 7jj:j: i9**^tbfc#3e^*^e,ifi*p 

Xftl 6XWt2 0 4rfi*i"SS6^*#ffiSr*«>5aiffi&- 

70 [0 118] r<Z>4§-g\ NCyn^7A7-^^5 
tfc&PXft 1 6 X«t 2 0 SrlsME***: <h # e)[e]«5«l 
A^fttefett^ffi&PX* 1 6XH2 0^12 1 X<D 
#»iRa^ £JtfeEME¥«R a d^tft*PX 
ftl 6X1120^12 1 ^*5WS«-S±*Jf«r*«> 

[0 119] roJ:5*S?^«#ffiof^fifc^S:«x.-C 

[0 12 0] ft*5. *5SWtt, ±IE» 1 75MfS 3 OHfll 

[0 12 1] #JxJl 06#A^4MJ«±^N 

£ffr£U wCOiPX^^JcS^V^f^fifed^SNC^n 
^7^oTNCMli9- l-9-niaot» 
Xft 1 6 S:*PX-r5XS«r3K*PXXS{c3i^ U Ifrfr<£> 
fitter (®^JPXft) 2 Ofci^LT^PXXgfclzfc^ 

50 ^^SrfPfifcU roiPX^^JcS^v^rf^ric^ttSNC 

«e*px« 2 o feiDxi-sxasrtjnxxaattfttirrap 

So 

[0 12 2] X, Ml 3 [C^-tX ? [£#9jPXft2 3(0^ 
*«^»jB»tt2 4j5S«j**ixTV^ii^ _LlEfg3<59 
MM<DMW?>J: o d x $fcfcpxft l 6 Xte 2 0 
fc^froiHitefftA^rRi^fcJ'tsttApxft i 6X(i2 o<d 

2 1 T'W#Is1|g*SR a Ztl*>\3im¥& 
40 R a ^e>«*PXft 1 6X^2 0O«2 1 K:fe5tt5# 
22^6«t7 fc-r*btf , X* 1 8 
*lC*5V^Ttt^*#^X*l 8, ^y^—, NC^PX 
«^tt^gsSr|Hi5Bu, XH 8 (omx^m? W)Yf, 
^PX4 1 ^^v^T^^^x7Hc:^i-6^j^^^UfcN 

[0 12 3] 

50 [0 l 2 4] X. *»W*cJ:tt«. X*oiiA^aStf» 
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[0 12 5] X. *^t£<fc*U^ X^ilA^ffft 
fl^^X^^&IsHttT* 3 APX^;* *rff C A 

[0126] *asw*c<ttt«r. x^coiiA^tfi!) 

^r'^X^rO^F^^tUjgLAcNC^PX^r'^eNCJfJDX 

[0127] *»Wc:J:*Uf, XAoitA^tftt 
f^-C^XAO^SrHliBT'ft ^PX/^ffr&^n 
^XJiw^iDX^^^b^UfcNC^n^^^SrlEtS 

[IHl] *^IC^b6 3 9C7cCAD/CAM^fis 

[B2] I^NC^PXv^^-r^^feltS 3J5fe7cCAD/C 

[03] [f]NC^PXv-^^^^^tt5 3 ^CAM(Oi 
f^n $/^0 e 

[HI 4] ^NC^DX^X^^ftS^^ — tf^ffi 
^*PX^^&t5*f«^^*W*^^^i-«*Eo 

[El 5] I^NCADXV^^A^ttSSf^fP^SlW^ 

t>\> & m v * tz. t # <o in x/ < * ff^g onsff £ tj^-t Bio 

[06 ] IWJNC*DX^^ixfC*5«t5*PX^^^^^JlK 
[07] fDN C^PXi/^7^ AJCibMt^iPX^^^M 

us] mnom-jL^^TM^^^wM^— trv^a 

[0 9] PJNCjPXv^^^A^JtSK^Sa-^/U 

«rfflv^^^o*nx^^^coj«ffsr^-ria« 

[010] «PJi:f^5 3^7cCAD/CAM^f 
^^SfflLfcNC*DX^X^0^20|61S^ffiS:^ 

[011] f^NCto^f Aic^ft^S^MM^ 

[01 2] M(^6 3^CAD/CAM^r 
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[013] *^lCfit>5 3S5cCAD/CAM^f 

1 : 3^7uCAD/ CAMv^tA, 

2 : 3^CAD, 

3 : AM. 

4 : ^-<— 

4 a : ^PX^^l^l^. 

/o 4 b 

4 c : iLMtffimmm, 

4 d : iPX^#H«, 
4 e : ££i*JMH«, 
4 f : toJLs<*m$i. 

4 g : mm?* 

5 : NCyn^Af- ^-<— ^ x 

6 : h^uir 

7 : NC^P^^Afw^ 

8 - 1 — 8 - n : y*—?fcmi/X^J± (DNC) x 
20 9-1 — 9-n :N C^PX^ 

1 0 : ft±*JMM»«, 
10-1: **[sl£¥&aK*3Mlfc* 
10-2: ^0te^Si»#^, 
10-3: *£#JMJt»*S\ 
10-4: ®<E*ff «*^lft, 
10-5 : a?£fllJH**#«* 
10-6: [sMGiMmttJIc^S, 

io-7: s?*atff«»*a % 
io-8: &±mnmmttfk. 

30 11: iPX^^fPriE^*, 
1 2 : 3c£*#£fl^iS\ 
1 3 : JPX«jftKft^«, 
1 4 : 

1 5 : JDX^TVK 

16, 20: «B&nX*) , 

1 7 : »ttffiRK 

1 8 : X^. 

1 9 : gc£##* d 
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